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ABSTRACT 
Objective: The aim of the study was to normalize the aberrant leg-anatomical and biochemical parameters, to relieve pain syndromes and to 
improve quality of life without revision of failed spine surgery (FSS) and surgical intervention of coexisted knee-osteoarthritis (KOA) correlated 
with radiological images by specialized topical phytotherapy.  
Methods:  A 45-year-old gentleman was advice to undergo revision of FSS and surgical intervention for KOA. He refused to do the further 
surgeries and treated in OPTM Health Care during January-February 2018. Anatomical measurements included bilateral: the gap at the knee 
joint between the short head of the biceps femoris and the level of the bed in supine, diameters of muscles at the thigh, the calf, 4cm above and 
below the patella, angles of straight leg raising, knee flexion, and extension in  supine, and biomarkers (Interleukin-10, Tumour necrosis factor-
alpha, C-reactive protein, Creatine kinase-muscle,  and Aldolase-A) were measured pre- and post-treatment using appropriate protocols. The 
patient was treated for 12-week with phytoextracts of previously established seven medicinal plants. 
Results: The percentages of improvements for all the above-mentioned abnormal leg-anatomical and biochemical parameters were observed at 
post-treatment: 63.81, 2.28, 0.81, 5.22, 0.82, 160.00,73.75 and 50.00 respectively for right leg and 69.60, 5.79, 2.79, 9.93, 0.82, 290.00, 85.33 and 
54.55 for left leg in case of leg-anatomical features and 87.72, 66.39, 77.27, 22.77 and 48.41 respectively for biomarkers and that for 
international acclaimed pain parameters under VAS, WOMAC, ODI, LEFS, KPS and BMI were highlighted in the earlier study and the same under 
KOOS were recorded as pain (86.11), symptoms (89.29), ADL (79.42), Sport & Recreation (75.00), and QOL (68.75) with improved radiological 
images both lumbar and knee-joints as assessed by KL-grading scales(≥2).  
Conclusion: Results showed the deranged leg-anatomical and biochemical risks, together with impaired international pain parameters during 
FSS associated with KOA can be normalized by specialized topical phytotherapeutic treatment within 12-week.  
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INTRODUCTION 
Lumbar spine surgery (LSS) is undertaken, when all possible 
pharmaco- and physical therapies failed, for lumbar 
herniated disc (LHD) also termed as lumbar slipped disc 
(LSD) due to compression between the two vertebrae L4 and 
L5 or L5 and S1 or other for multiple vertebral compressions 
of two or more vertebrae, usually L3-L4, L4-L5 and L5-S1, 
known as lumbar spondylosis (LS). LHD or LS emphasized 
intervertebral disc(s) degeneration in the lumbar region, 
resulting which the nearby nerve roots and cauda equina are 
impinged and stimulated by the nucleus pulposus slipped 
out through a crack in the annulus fibrosus of a disc, causes 
severe pain, numbness, weakness in the lower limbs or 
paralysis or loss of bowel and bladder control or sexual 
dysfunction and finally leads to disability. But the mystery 
remained silent that along with the compression of lumbar-
disc(s), the degenerative changes also occur simultaneously 
on the knee-joint(s) commonly known as knee-osteoarthritis 
(KOA).  The KOA has been characterised by the potential loss 
of joint cartilage as well as osteophyte formation, connective 
tissue damage, pain symptoms, joint effusion, restricted 
movement of joints, tenderness and crepitus in the joints.1-6 
The goals of a lumbar fusion surgery are to un-pinch or 
decompress nerves as well as to intentionally eliminate one 
or more painful joints. 
The author had already emphasised in the previous studies 
that the degenerative changes in lumbar region always occur 
simultaneously with   osteoarthritic changes in the bilateral 
knee-joints and vice-versa. Therefore, the status of 
degeneration cannot always be judged by measuring the 
parameters of sensation of pain.7 Nevertheless, the author 
had further established that these disorders can be the 
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normalized by topical application of specialized 
phytoconstituents possible cartilage regeneration.8   
However, it has been observed that revision of LSS requires 
in most patients due to infection, obesity, physical activity, or 
such other reasons.  Among many surgical procedures, 
Lumbar Spine Fusion Surgery (LSFS) is a common treatment 
method to relieve pain and provide quality of life 
worldwide.9 Moreover, during failed LSS, various abnormal 
leg-anatomical and other features were observed such as, 
muscular wasting and strength, unable to rise the legs while 
lying on bed or walking, unable to fold the knee joints and 
such other complications.10 Besides these, other biochemical 
risk factors develop in the serum of patients such as 
abnormal levels of Interleukin-10 (IL-10), Tumour necrosis 
factor-alpha (TNF-α), C-reactive protein (CRP), Creatine 
kinase-muscle (CK-MM), and Aldolase A (Aldo A) along with 
inflammation, obesity, severe pain radiating to lower limbs, 
numbness, and severe disability of performing daily 
activities also persist.  
Furthermore, the author had already established earlier that 
abnormal muscle morphology and musculo-postural features 
of the legs and abnormal biochemical features, and imaging 
markers are suitable diagnostic protocol for the detection of 
early progression and risk of LHD and KOA and established 
the treatments with the help of phytotherapeutic method for 
LHD and KOA.11-14  
The present case study was aimed to normalize the deranged 
anatomical features such as bilateral gap of knees between 
the point of short head of the biceps femoris at the lateral 
knee joint and the surface of the bed while supine (KGB), 
bilateral diameters of the thigh muscles (DTM), calf muscles 
(DCM), 4cm above  the patella (DAP) and  below the patella 
(DBP), bilateral straight leg raising (SLR), the angles of knee-
flexion in supine (KFS), and  knee-extension in supine (KES), 
which become asymmetrical between  the right and left legs 
due to damage of various connective muscles and tissues 
during FSS associated with KOA as per established protocol 
developed by Ganguly.15 Further to normalize the aberrant 
levels of biochemical parameters such as Tumour necrosis 
factor-alpha (TNF-α), a pro-inflammatory cytokine, increases 
during inflammation in musculoskeletal disorders and acts 
as an autocrine stimulator and paracrine inducer of other 
inflammatory cytokines such as Interleukin-10 (IL-10), an 
anti-inflammatory cytokine, decreases. The study of these 
two biomarkers are suitable to detect the rate of 
inflammation and the progression of musculoskeletal 
disorders because TNF- α and IL-10 in blood showed 
antagonistic mechanism, C-reactive protein (CRP) levels 
increase caused by inflammation,16-17 Creatine kinase-muscle 
(CK-MM) levels elevated due to muscular dystrophy, 
connective tissue damage, etc.18-19 and Aldolase A (Aldo A) 
levels increase because of skeletal muscle damages and bone 
erosion.20 In addition, to improve daily physical functional 
abilities as per international acclaimed pain parameters such 
as Visual Analogue Scale (VAS),21  The Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC),22 
Oswestry Disability Index (ODI),23 Lower Extremity 
Functional Scale (LEFS),24 Karnofsky Performance Scale 
(KPS),25 Body Mass Index (BMI),26 and Knee-injury and 
Osteoarthritis Outcome Scale (KOOS)27 without revision of 
FSS and any surgical intervention for KOA, which developed 
simultaneously, correlated with radiological images for 
lower lumbar spine and knee-joints as assessed by the 
Kellgren-Lawrence (KL)28 grading systems with the help of 
specialized topical phytotherapeutic treatment protocol for 
12 weeks, not yet been attempted so far. 
Therefore, the present study has portent novelty concepts 
for the treatment of both FSS and associated KOA thereon, 
into the categories of relevant neuro-muscular- lower leg-
anatomical features, the specific biochemical markers, and 
the international approved pain parameters.    
CASE STUDY  
A 45-year-old man was suffering with severe pain radiating 
to lower limbs, weakness, inflammation and stiffness on both 
the knee joints, massive muscular wasting in the thigh and 
calf regions, unable to raise their legs while supine, prone 
and standing positions, impaired function, and limitations of 
daily activities after LSS had undergone 3 years back and 
was in the wheelchair. He was advised to further revision of 
LSS along with some surgical intervention to his knee-joints. 
But he has refused to undergo further surgeries and came to 
OPTM Health Care (P) Ltd, India, for treatment during the 
period January-February 2018. The study protocol was 
evaluated and approved by the OPTM Research Institute 
Ethics Committee. An institutional review board-approved 
consent form for physical examinations, blood sample 
collections and lumbar spine as well as bilateral knee-joint 
images (X-rays) required for the study was signed by the 
patient. Baseline demographic characteristics of the patient 
was shown in the previous study by Ganguly A38. The 
physical examinations were made at the baseline and at the 
end of 12 weeks of post-treatment including anatomical 
measurements such as KGB, DTM, DCM, DAP, DBP, SLR, KFS, 
and KES (Figures 1-2).  
A meter scale was used to measure KGB. The measurements 
of DAP, DBP, DTM and DCM were performed using a meter 
tape and a goniometer was used for straight leg raising, 
flexion and extension measurements in accordance with the 
American Academy of Orthopedic Surgeons (AAOS).29 The 
methods of anatomical measurements had already 
elaborated in the earlier studies.8,12,30-32 
Evaluation of risk factors such as inflammation, muscle 
degeneration, bone erosion, and skeletal muscle diseases 
were recorded through the estimation of biomarkers, IL-10, 
TNF-α, CRP, CK-MM, and Aldo A levels at the pre- and post-
treatment of 12-week using appropriate kits and 
protocols.8,12,30-32 The results of the biomarkers at pre- and 
post-treatment are shown in Figures 3-5. 
The author had already elaborated in details the treatment 
protocol based on the aims, principles and theories, 
accessories and mode of stimuli used in the therapy, effects 
of chemical, mechanical, thermal and electrical stimuli used 
in the treatment protocol, the specific programmed postural 
positions for the regimentation of neuromuscular strength 
required in the therapy and period of treatment for 12 weeks 
with necessary documentation in the previous studies.8,12,30-
32  
The graphical representations of percentages of 
improvements on pain, stiffness, physical function and 
quality of life and body weight under VAS, WOMAC, ODI, 
LEFS, KPS and BMI had already been elaborated in 
connection with the patient in the earlier study by Ganguly 
A38. The results of pre-and post-treatment and the 
percentages of improvements after the phytotherapy for 12-
week under KOOS (Figures 6-7), anatomical features for the 
patient such as KGB, DTM, DCM, DAP, DBP, SLR, KFS, and KES 
are exhibited in Figures 1-2 & 8-9.  The same for the 
biochemical markers such as IL-10, TNF-α, CRP, CK-MM and 
Aldolase A at pre- and post-treatment and their percentages 
of improvements are shown in Figures 3-5 & 10-12.  The 
patient was not being treated by oral medications; injections; 
massage with any type of herbal gels; and any type of 
alternative treatments such as homeopathic, ayurvedic, 
herbal or such others for diminishing pain or inflammation, 
for muscle relaxation, or to improve the skeletal muscles 
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four weeks prior to post-treatment of 12 weeks. The 
Kellgren- Lawrence (KL) grading system of radiographic 
lumbar spine and knee-joints of the patient at post-
treatment were evaluated for bone erosion, reduction of the 
gap between the lower vertebrae, the femoral and tibial 
compartments, Varus deformities was recorded as ≥ 2. The 
radiological images of lumbar spine and both knee-joints of 
the patient were evaluated at pre- and post-treatment in the 
present study and depicted in Figures 13-14.  
 
 
Figure 1: Showing the comparative anatomical 
parameters of KGB, DTM, DCM, DAP & DBP at pre- & post-
treatment 
 
Figure 2: Showing the comparative anatomical parameters 
of SLR, KFS & KES at pre- & post-treatment 
 
 
Figure 3: Showing the comparative 
biomarkers of IL-10 TNF-α at pre- & 
post-treatment 
 
Figure 4: Showing the comparative 
biomarkers of CK-MM & Aldolase A at pre- 
& post-treatment 
 
Figure 5: Showing the 
comparative biomarker of CRP at 
pre- & post-treatment 
 
Figure 6: Showing the comparative KOOS Parameters at 
pre- & post-treatment 
 
Figure 7: Showing the percentage of improvement of 
comparative KOOS Parameters at post-treatment
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Figure 8: Showing the percentage of improvement of 
anatomical parameters of KGB, DTM, DCM, DAP & DBP at 
post-treatment 
 
Figure 9: Showing the percentage of improvement of 
anatomical parameters of SLR, KFS & KES at post-
treatment 
 
 
Figure 10: Showing the percentage 
of improvement of biomarkers of IL-
10 & TNF-α at post-treatment 
 
Figure 11: Showing the percentage of 
improvement of biomarkers of CK-MM & 
Aldolase A at post-treatment 
 
Figure 12: Showing the percentage 
of improvement of biomarker of CRP 
at post-treatment 
 
Age: 45 Years, Sex: Male 
  
Figure 13: Radiographic images of before and after the treatment of lumbar spine 
[Source: Ganguly A, Ganguly D, A novel approach for failed lumbar spine surgery with topical phytotherapeutic treatment: a unique case study, 
Journal of Drug Delivery & Therapeutics, 2018; 8(6-s):135-140] 
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Age: 45 Years, Sex: Male 
  
Figure 14: Radiographic images of before and after the treatment of knee joints 
 
DISCUSSION  
The main purpose of LSS and surgical intervention in knee-
joints is to reduce the chronic pain, increase the functional 
abilities thus to improve quality of life. But the relevant risk 
factors associated with LSS are medical complications such 
as pneumonia, heart attack, stoke and blood clots in the legs 
and surgical complications include infection, bleeding, nerve 
injury, spinal fluid leak, injury to the arteries and veins and 
injury to the intestines or the urinary system. Moreover, 
when the bone across one or more joints does not fully heal 
resulting which the stabilizing hardware and cages can 
loosen or even break, the revision of LSS is required. The 
patients at risk for poor bone healing include smokers, 
diabetic and individuals with poor bone health and thus the 
revision of FSS associated with KOA is very risky, 
complicated, low success rate and expensive.33-37  
Several researchers had already reported the medicinal 
effects on pain, inflammation and stiffness of muscles on 
human body of the phytochemicals contained in Cissus 
quadrangularis (whole plant), Rosemarinus officinals (leaves 
and flowers),  Calotropis gigantea (root and leaves), Zingiber 
officinalis (rhizome), Boswellia serrata (resin), Curcuma 
longa (rhizome),Withania somnifera (root) and Sesamum 
indicum (seeds), and their mechanism of actions.8,12,45 This 
phytotherapeutic treatment may have synergistic effect of 
the phytochemicals used in the therapy.    
It has attempted earlier that the topical application of 
phytoconstituents from the extracts of aforesaid seven 
Indian medicinal plants mixed with virgin sesame oil and 
beeswax is extremely useful for the treatment of 
musculoskeletal diseases like slipped disc, KOA etc. In the 
present treatment protocol, the extracts of above-mentioned 
seven medicinal plants have been used, which has discussed 
in earlier studies.38 But no one has not been reported before 
that biochemical markers such as IL-10, TNF-α, CRP, CK-MM 
and Aldo A can be within their normal ranges (Figures 3-5) 
after the topical application of phytoconstiuents from above-
mentioned medicinal plants along with normalization of 
anatomical derangement (Figures 1-2), pain, stiffness and 
physical functional activities under various international 
acclaimed pain parameters such as VAS, WOMAC, ODI, LEFS, 
BMI and KOOS (Figure 6) supported by radiographic changes 
as assessed by K-L grading scales (from ≥ 4 to ≥ 2) after LSS 
associated with KOA  (Figures 13-14).39-45  
It is interesting to note that the measurements of bilateral 
KGB, DAP, DBP and  KES, were widely and asymmetrically 
increased, and the bilateral DTM, DCM, SLR, and  KFS, were 
widely and asymmetrically decreased at the baseline 
because of cumulative effects of muscle wasting, and 
diminished strength of various connective muscles and 
tissues during LSS together with KOA and they were almost 
symmetrical after the treatment of 12-week (Figures 1-
2).7,12,15,30-31  
Moreover, in the ealier studies, the author had already 
shown no need of TKR,  revision of TKR, surgery for LHD  
and normalization of aberrant leg-anatomical parameters 
and non-standard levels of biomarkers such as IL-10, TNF-α, 
CRP, CK-MM and Aldo A developed during  musculoskeletal 
disorders in lumbar region  and  knee-joints in patients with 
the help of topical phytotherapy treatment.11,13-14  
CONCLUSION 
From the results and discussion, it is firmly concluded that 
the risks of deranged leg-anatomical features such as KGB, 
DTM, DCM, DAP, DBP, SLR, KFS and KES and aberrant levels 
of biomarkers include IL-10, TNF-α, CRP, CK-MM and Aldo A, 
impaired international acclaimed pain parameters including 
quality of life as assessed by VAS, WOMAC, KPS, ODI. LEFS, 
BMI and KOOS and imaging markers for lower lumbar spine 
and knee-joints developed during failed spine surgery 
associated with KOA can be normalized with the help of 
specialized topical phytotherapeutic treatment protocol 
within 12 weeks. Further researches should be undertaken 
on phytochemicals characterization by using Mass 
Spectroscopy. 
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